Language modality during interactions between hearing parents learning ASL and their deaf/hard of hearing children by Brown, Lillian Mayhew
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Boston University Theses & Dissertations
2019
Language modality during
interactions between hearing
parents learning ASL and their
deaf/hard of hearing children
https://hdl.handle.net/2144/37011
Boston University
BOSTON UNIVERSITY 
 
SARGENT COLLEGE OF HEALTH AND REHABILITATION SCIENCES 
 
 
 
 
 
Thesis 
 
 
 
 
 
LANGUAGE MODALITY DURING INTERACTIONS 
 
BETWEEN HEARING PARENTS LEARNING ASL AND 
 
THEIR DEAF/HARD OF HEARING CHILDREN 
 
 
 
 
by 
 
 
 
 
LILLIAN BROWN 
 
B.S., Vanderbilt University, 2017 
 
 
 
 
 
 
Submitted in partial fulfillment of the 
 
requirements for the degree of 
 
Master of Science 
 
2019  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2019 by 
 Lillian Brown 
 All rights reserved  
Approved by 
 
 
 
 
 
 
 
First Reader   
 Amy Lieberman, Ph.D. 
 Assistant Professor of Deaf Studies 
 Boston University, Wheelock College of Education & Human 
Development 
 
 
 
 
Second Reader   
 Michelle Mentis, Ph.D., CCC-SLP 
 Clinical Professor of Speech, Language, and Hearing Sciences 
 
 
 
 
Third Reader   
 Deanna Gagne, Ph.D. 
 Assistant Professor of Linguistics 
 Gallaudet University 
 
 
  iv 
ACKNOWLEDGMENTS 
With great appreciation, I thank Amy Lieberman and the Language Acquisition 
and Visual Attention Lab for allowing me to create a speech, language, and hearing 
sciences master’s thesis project within the Deaf Studies department at Boston University. 
Interdisciplinary collaboration, such as this, allows for growth and development both 
personally and within each field. I am grateful to Deanna Gagne who spent many hours 
discussing this project as well as all things research and ASL. Thank you to Michelle 
Mentis for providing her unique perspective to my thesis committee and for her support 
throughout my graduate education. 
Thank you to all of the faculty and staff at Boston University for the opportunity 
to pursue my interests and develop my skills as both a researcher and clinician. 
Lastly, I would like to thank my family and friends for supporting me throughout 
my education. My parents provided unceasing encouragement and taught me the value of 
hard work. My friends and future colleagues taught me the power of the simple question, 
“How can I support you?” The steadfast support by all of the above helped me to succeed 
as a graduate student, researcher, and future speech-language pathologist. 
  
  v 
LANGUAGE MODALITY DURING INTERACTIONS  
BETWEEN HEARING PARENTS LEARNING ASL AND  
THEIR DEAF/HARD OF HEARING CHILDREN 
LILLIAN BROWN 
ABSTRACT 
Research regarding language and communication modality in deaf or hard of 
hearing children and their parents is limited. Previous research often considered modality 
as any visual, gestural, or tactile communication, rather than distinct languages of 
different modalities. This study examined language and communication modality in 
hearing parents who have made a commitment to learning American Sign Language 
(ASL) and who use both ASL and spoken English to communicate with their deaf or hard 
of hearing children. Nine hearing parents and their deaf/hard of hearing children 
participated in naturalistic play sessions. The play sessions were recorded and transcribed 
for ASL, spoken English, and communicative interactions. Analysis of results indicated a 
positive correlation between the amount of ASL (tokens and duration of time) used by 
parents and their children. No relationship was indicated between the amount of spoken 
English (tokens and duration of time) by parents and their children, nor the amount 
(frequency and percent) of bimodal utterances used by parent and their children. 
Furthermore, there was no relationship found between families using the same versus 
different dominant language modality and their sustained interactions (frequency, 
duration, and number of turns). Findings indicated a relationship between parent and 
child language in a visually accessible language, ASL, but not in spoken language. Data 
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regarding bimodal utterances suggested that parents and children successfully kept both 
ASL and spoken English separate during play. Finally, analysis of communicative 
interactions demonstrated similarities between parent-child dyads that had the same 
dominant communication modality and those with different dominant modalities, 
suggesting the possibility of successful communication despite language modality 
differences. Overall, findings from this study illustrated that hearing parents can 
successfully learn and use languages of different modalities with their deaf/hard of 
hearing children. 
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Introduction 
Of children with congenital hearing loss, over 95% are born to hearing parents, 
most of whom do not know any sign language (Mitchell & Karchmer, 2004). Thus, these 
children may not have access to language from birth, as they would if exposed to a 
natural sign language, such as American Sign Language (ASL), through deaf signing 
parents. Previous research indicates that hearing mothers of deaf children use unique 
communicative behaviors to support their child’s language that incorporate several 
communication modalities (Depowski, Abaya, Oghalai, & Bortfeld, 2015; Spencer, 
1993a; Spencer 1993b; Swisher & Thompson, 1985). However, this body of literature 
does not include hearing families choosing to learn and communicate in ASL.  
Guidelines by the Early Hearing Detection and Intervention (EHDI) program state 
that a primary goal of early intervention for deaf/hard of hearing children is to develop 
strong language skills “regardless of the route(s) taken by the family,” which they define 
as spoken language, American Sign Language, or visually-supported spoken language 
(ASHA, 2013). Increasingly, many hearing parents of deaf children are counseled to and 
ultimately choose to learn ASL (Humphries, Kushalnagar, Mathur, Napoli, Padden, 
Rathmann, & Smith, 2016; Mellon, Niparko, Rathmann, Mathur, Humphries, … & 
Lantos, 2015; Hall, 2017), thus providing language exposure to their child in both sign 
and spoken languages. EHDI recommends that early intervention in sign language 
includes professionals fluent in ASL who provide sign language models for the child as 
well as ASL instruction for families (ASHA, 2013). Parents who choose to pursue ASL 
are faced with the task of learning a new language and providing rich linguistic input in 
  
2 
this language. Learning and using ASL is distinct from implementing visually-supported 
spoken language, as ASL has syntax and parameters distinct from English. While the 
communication modalities of hearing parents of deaf/hard of hearing children has been 
researched, there is little known about their communication when using a natural sign 
language, such as ASL. 
Background 
This section will first define key terms that will be used throughout this study. 
Then, it will situate the current study in a brief review of literature regarding parent-child 
communication among families with deaf children. 
Communication Modalities 
Communication. Communication is a broad term to refer to the act of sending 
and receiving a message from one individual to another. Language is often a part of 
communication in humans; but, communication encompasses more than just language 
(The Ohio State University, 2016). For example, body movements, facial expressions, or 
gestures can be communicative. Rolling one’s eyes communicates a message, but is not 
linguistic. Animals communicate, such as through birdsong, meowing, or the dance of 
honeybees, but they do not have language. Humans communicate without language all 
the time, but this alone does not meet our social, emotional, cognitive, or academic needs. 
Language. Language is a method of communication that contains specific rules 
and expectations. While language is difficult to define, it contains several unique 
parameters. Hockett’s design features state that only communication systems that meet all 
nine of these features are considered a language. Hockett’s design features are the 
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following: (1) mode of communication, which will be defined in detail later in the paper, 
(2) semanticity, i.e. the signals contain meaning, (3) pragmatic function, i.e. it serves a 
useful purpose, (4) interchangeability, i.e. each individual can both transmit and receive 
messages, (5) cultural transmission, i.e. learned from others, (6) arbitrariness, i.e. the 
form of the signal has an arbitrary connection to its meaning, (7) discreteness , i.e. 
discrete units can be combined to create a larger unit, (8) displacement, i.e. ability to 
communicate about concepts outside of the present space and time, and (9) productivity, 
i.e. units can produce an infinite number of novel messages. (The Ohio State University, 
2016). As ASL and English meet all of the above requirements, they are considered 
languages. 
Verbal communication. There are several modalities that can be used for 
communication, some of which are linguistic and some of which are not. The first 
modality is verbal communication, in which communication occurs through vocalizations 
and is received by the communication partner auditorily. For example, a baby crying to 
indicate hunger or discomfort is verbal communication. 
Verbal/spoken language. Verbal communication can be accomplished through a 
verbal language, such as spoken English. Verbal language is produced vocally and is 
perceived via hearing (The Ohio State University, 2016). It is distinct from verbal 
communication in that it satisfies the nine design features of language. 
Visual communication. The next communication modality is visual, in which 
communication is produced through gestures, facial expressions, or body language and is 
perceived by the communication partner visually. Pointing and reaching are considered 
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visual communication. Manually coded systems, such as cued speech, are also considered 
visual communication as transmission of the message is supported through the visual 
modality but they do not satisfy the design features of language. 
Visual/signed language. Just as verbal communication could be accomplished 
through verbal languages, visual communication can be accomplished through visual 
languages, also known as signed languages, such as ASL. Signed languages are produced 
with hand and arm movements, facial expressions, and head movements, and are 
perceived visually (The Ohio State University, 2016. Visual language is distinct from 
visual communication as it satisfies Hockett’s nine design features of language. 
Simultaneous communication. A form of communication occasionally used 
within the deaf/hard of hearing population is simultaneous communication, in which 
signs and speech are used at the same time. Simultaneous communication is a specific 
method of instruction for some deaf children, which attempts to use an ASL sign at the 
same time as every spoken English word (Tevenal & Villanueva, 2009). Yet, as sign 
languages and spoken languages have distinct grammars and vocabularies, the two 
languages cannot be produced at the same time and continue to meet all nine design 
features. Therefore, simultaneous communication is a combination of multiple modalities, 
but cannot be considered a language. While simultaneous communication exists, it is not 
the only way that individuals may combine language modalities; other bimodal 
communication will be discussed in a later section regarding the current study. 
While different modalities are important for communication, it is vital for all 
children to receive rich linguistic input during early development—whether that is a 
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visual language, such as ASL, a spoken language, such as English, or in multiple 
languages—in order to foster language and overall development (Mayberry, 2000; Hall, 
Eigesti, Bortfeld, & Lillo-Martin, 2017; Yoshinaga-Itano, Sedey, Wiggin, & Chung, 2017; 
Yoshinaga-Itano, Sedey, Coulter, & Mehl, 1998). 
Language in Deaf/Hard of Hearing Children 
ASL development. Deaf children acquiring sign language provide unique insight 
into language development because they learn language through the visual-gestural 
modality rather than the auditory-oral modality. Given early and consistent linguistic 
input in a signed language, deaf children acquire language in a similar trajectory to 
hearing children (Meier, 1991; Petitto & Marentette, 1991; Woll & Morgan, 2012). Deaf 
children of deaf parents who use ASL manually babble by 10 months, and produce sign 
jargon by 12 to 14 months (Petitto & Marentette, 1991). These children produce their first 
signs by 12 months, begin to add signs together between 18-24 months, and master the 
syntax and structure of the language within their third year (Meier, 1991). These 
developmental milestones parallel the typical language acquisition of milestones for 
spoken languages. Understanding that sign language acquisition is not delayed or 
impaired in children exposed to the language from birth is critical, as it indicates that 
typical development should be expected of deaf children given early language exposure. 
Communication between hearing parents and deaf children. The limited 
research exploring communication modality in deaf children and their parents provides 
mixed information. Spencer (1993b) studied sign use in hearing parent-deaf child dyads 
of children using spoken English with a signed system through an early intervention 
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program. The term “signed systems” include a spectrum of techniques that involve using 
gestures to support spoken language, and is not a natural signed language, such as ASL. 
The frequency of signs used by hearing mothers in Spencer’s study correlated with the 
time of the child’s entry to the intervention program. Frequency of sign use also 
correlated to the presence of another adult in their home who was also learning signs, 
indicating that there are many variables influencing a child’s exposure to sign. Most 
notably, this research demonstrated that the frequency of the mother’s signing when the 
child was both 12- and 18-months-old correlated significantly with the child’s signing 
productivity at 18-months (Spencer, 1993b). These data suggest that the modality used by 
the parent has the potential to impact the modality used by the child. It is interesting to 
speculate on the nature of this relationship. Children may have responded to their mother 
in the mode in which she was communicating. Thus, when the mother produced more 
signs, so did the child. Alternatively, the mother’s high frequency of signing may have 
led the child to be more competent and confident in that modality, leading him to sign 
more frequently. Although this research added to the literature about language between 
hearing parents and deaf/hard of hearing parents, it only focused on families that paired 
signed systems with spoken language. Extending this research beyond signed systems to 
families using two distinct languages of different modalities (i.e. ASL and spoken 
English) will increase the understanding of this dynamic. 
Hearing parents and deaf/hard of hearing children who are learning spoken 
language demonstrate patterns of communicative interaction that are distinctive from 
either hearing parent/hearing child dyads and deaf parent/deaf child dyads (Spencer, 
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1993a; Depowski, Abaya, Oghalai, & Bortfeld, 2015). Research examining 
communication modality in hearing parent-hearing child and hearing parent-deaf child 
dyads who are learning spoken language only found that hearing parents of deaf children 
spend less time in unimodal interactions (e.g. auditory only or visual only) and more time 
in multimodal interactions (e.g. any combination of auditory, visual, and/or tactile) than 
hearing parents of hearing children (Depowski et al., 2015). These parents exhibited 
awareness of the need to engage beyond auditory modes of communication, implying that 
parents of deaf/hard of hearing children are sensitive to their child’s needs, and they 
attempt to adjust their communicative interactions accordingly. This study examined 
parents that supplemented a spoken language with gestures and touch, but no signs. 
Similar studies of hearing parent-deaf child dyads examined the associations between the 
use of gestures and vocalizations on later spoken English development (Roberts & 
Hampton, 2017; Koester, Brooks, & Karkowski, 1998). Results suggest that mothers of 
infants with hearing loss used more multimodal communication behaviors than mothers 
of infants without hearing loss, further demonstrating maternal sensitivity to their child’s 
hearing and language needs. These studies focused on spoken language as the primary 
linguistic input and referred to other modalities as nonlinguistic sign, gesture, and touch. 
Therefore, analysis of true linguistic modality in families that are using language of 
different modalities (e.g. ASL and spoken English) is necessary to support the language 
recommendations offered by service providers. 
Bimodal communication. Although research demonstrates positive implications 
of using gestures with deaf children (Spencer, 1993b) and benefits of communication 
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using multiple modalities (Depowski et al., 2015; Roberts & Hampton, 2017; Koester et 
al., 1998; Spencer, 1993b), results about producing language modalities simultaneously 
are mixed. Swisher and Thompson (1985) analyzed the language input of parents using 
simultaneous communication. This research found that the linguistic quality of input by 
mothers using simultaneous communication was diminished in both languages. Results 
indicated that less than half the signed utterances by these mothers were signed fully and 
a significant percentage (18%) of spoken morphemes were deleted. Thus, the language 
input that the children received was not rich in either modality (Swisher & Thompson, 
1985). Research regarding using simultaneous communication as an instructional method 
demonstrated that when simultaneous communication was used, deaf/hard of hearing 
students did not understand the full message likely because the visual information is not 
equivalent to the auditory information presented (Tevenal & Villanueva, (2009). 
Language use by hearing parents who are using both ASL and spoken English—rather 
than simultaneous communication or multimodal communication strategies—is largely 
unknown, and may look different as these families use two distinct languages of different 
modalities.  
The impact of sign language on spoken language development. While most 
deaf families with deaf children provide ASL language input in early years, a subset of 
families also expose children to spoken English is introduced after their child receives 
hearing technology, such as cochlear implants (CIs). Davidson, Lillo-Martin, and Pichler 
(2014) examined the spoken English outcomes of deaf children with cochlear implants 
using both ASL and English in comparison to that of children of deaf adults (CODAs). 
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CODAs were chosen as a comparison group because they also acquired ASL and English 
simultaneously. The difference between the groups is that the deaf children did not have 
access to spoken language until they received CIs; whereas, CODAs had auditory access 
to both languages from birth. Results revealed that deaf children with CIs performed at 
the same level as CODAs on spoken English measures, even for aspects of language that 
are uniquely speech/hearing related, such as phonological awareness. Furthermore, when 
compared to previous research of children who received CIs without previous ASL 
exposure, the native signing children with CIs demonstrated better performance on 
language measures of vocabulary, phonology, and syntax (Davidson et al., 2014). These 
children performed at age-level on standardized tests of language, indicating that given 
rich early language experiences in ASL, children who receive cochlear implants acquire 
spoken language typically. 
 A similar study by Hassanzadeh (2012) compared spoken English development of 
deaf children with CIs of deaf adults to that of deaf children with CIs born to hearing 
parents. While both groups exhibited positive outcome measures, the native signing 
children of deaf parents outperformed the children with hearing parents on spoken 
language measures at all points in time, providing further evidence that early sign 
language exposure benefits language development (Hassanzadeh, 2012). Extending this 
research to children using ASL and spoken English whose parents are not native signers 
is essential for providing a complete picture of children developing multiple languages of 
different modalities. 
 Not all research investigating the impact of early sign language exposure on 
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spoken language outcomes follow this trend. A study by Geers, Mitchell, Warner-Czyz, 
Wang, and Eisenberg (2017) reported a negative impact of early sign exposure on later 
spoken language development in children with cochlear implants. Responses to this 
article suggested that the results and claims in this study should be viewed with caution 
(Hall, Hall, & Caselli, 2019). Hall et al. (2019) described the following three 
methodological flaws in this study. First, the study claimed causality which could not be 
assumed, as the statistical analyses were correlational. Second, the study did not address 
that the “better performing” children had English language scores that remained 
significantly below age-expectations. Third, the study included all signed/gestural 
systems (i.e., combining communication systems with linguistic systems) in their sign 
language group. Therefore, there was no measurement of whether the children in this 
group developed mastery of a language. This claim diminishes the linguistic benefits of 
providing language input in a natural sign language, such as ASL. Further research of 
families that use both signed and spoken languages is necessary to determine the 
language use and future outcomes for this subset of deaf children. 
Current Study 
As compared to the body of literature for typically developing children, there is 
limited research about the language development of children who are deaf. Research 
about the acquisition of two languages of different modalities in children who are deaf is 
even more scarce. Therefore, further exploration of this population is needed to better 
understand and support overall language development in these individuals. The majority 
of deaf children are born to hearing parents who do not know ASL (Mitchell & Karchmer, 
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2004). This means these children, almost by default, have limited language input in early 
life while their parents go through the process of learning about their child’s deafness and 
then subsequently explore the options provided, including auditory amplification or 
learning a new sign language. This lack of language exposure could lead to a trajectory of 
language delays and later academic and social difficulties (Humphries et al., 2016). 
Specialists, including speech-language pathologists, provide recommendations to parents 
about how to provide the best linguistic input to combat the potential for a language delay. 
Often, these recommendations include incorporating sign language, as deaf children have 
the most perceptual access to the visual modality (Humphries et al., 2016; Hall et al., 
2019). Yet, this task is complicated. On one hand, hearing parents can provide fluent 
language input in their native spoken language, yet the child has poorer perceptual access 
to this rich input. On the other hand, parents can provide linguistic input in ASL less 
fluently—a language to which the child can have superior perceptual access. This 
incongruity in language input and access may be detrimental to the child’s language 
development. It may also impact the ability of the parents and children to have successful 
reciprocal communicative interactions. Little is known about what language actually 
looks like in families that use both ASL and spoken English while the parents are in the 
process of learning ASL. Research regarding this population would provide a better 
understanding of communication within these families. The present study aims to answer 
this question by analyzing a sample that mirrors the reality of the diverse language 
experiences in this population. This sample includes families that vary in the children’s 
hearing levels, the parents’ proficiency in ASL, and the dyads’ use of both modalities. 
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The parents in the current study have demonstrated dedication to using ASL and spoken 
English as distinct languages, rather than using a simultaneous communication method. 
And, their children are enrolled in preschool or early intervention services that do not use 
simultaneous communication as an instructional method. Therefore, utterances produced 
in this study that contain both ASL and spoken English are defined as bimodal utterances. 
An additional distinction is that this study was interested in languages of different 
modalities (i.e. visual and verbal); therefore, we analyzed spoken English, rather than 
written English, as spoken English is verbal whereas written English is presented in the 
visual modality. Understanding how parents interact with their deaf or hard of hearing 
children using both ASL and spoken English can help clinicians and service providers to 
best support these families. 
Research Question 
Our aim was to determine the nature of the communication methods in families of 
children who are deaf or hard of hearing who demonstrate a commitment to using both 
ASL and spoken English. The following research question guided our approach: 
How do hearing parents and their deaf/hard of hearing children use ASL and spoken 
English during play? 
Hypotheses 
The following hypotheses are proposed regarding the above research question: 
1.  Parent modality and language use will be positively correlated to child modality and 
language use in: 
a. American Sign Language 
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b. Spoken English 
c. Bimodal utterances 
2. Dyads who have the same dominant communication modality will have more sustained 
communicative interactions and fewer isolated utterances than dyads with different 
dominant communication modalities. Furthermore, dyads will have more conversational 
turns within sustained interactions than dyads with different dominant communication 
modalities. 
Additionally, we expect that children will sign more and have longer sustained 
interactions as they get older. We also predict that children’s vocabulary score would 
correlate with sign use during the play session. While the directionality of the above 
hypotheses cannot be tested (e.g. Is the child using ASL because the parent is using ASL, 
or is the parent using ASL because the child is using ASL?), it is essential to analyze 
whether there is a relationship between language use and communicative interactions 
within these dyads. 
Methods 
Participants 
Deaf and hard of hearing children and their parents were recruited through a 
larger study about ASL word learning at Boston University’s Language Acquisition and 
Visual Attention Lab. Participants were recruited through contact with schools and 
programs for deaf children and their families across several states in the eastern United 
States.  
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Data collection typically occurred at schools for the deaf or in spaces close to deaf 
communities. The data collection team were deaf and hearing individuals, all of whom 
were fluent in ASL. As the current and larger studies aimed to recruit families invested in 
using both ASL and English, close proximity to these contexts was necessary.  
Nine (n=9) families were chosen for this study from the larger sample based on 
the following qualification criteria: hearing parents with children who are deaf or hard of 
hearing, non-native ASL signing parents, and family report of using some combination of 
both ASL and spoken English at home. All children attended an early intervention or 
preschool program in which ASL was the primary form of communication. The 
children’s hearing levels ranged from mild-moderate to severe-profound, per parent 
report. The parents reported that all children in this sample except one (Family 1) 
currently use hearing aids or cochlear implants. Children’s ages at time of data collection 
were between 12-months and 67-months-old. The children have been exposed to ASL at 
ages ranging from birth to 17-months-old. Given the age differences of the children, 
some have been acquiring ASL for several months, and some have been acquiring ASL 
for several years (range of ASL exposure: 11 months to 29 months). The parents also 
have been using ASL with a variable range (range of ASL exposure: 11 months to since 
age 4). Parent self-reported abilities to produce and comprehend language (on a scale of 
1–10) range from 3 to 8 expressively, and 3 to 7 receptively. Table 1 describes the 
participant demographics in more detail. Though the language exposure is greatly 
variable within this sample, it is representative of the diversity of communication within 
families with deaf/hard of hearing children. 
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Table 1 
Participant Demographics 
 
Family 
Child 
Age 
Child 
Hearing 
Status 
Child 
Hearing 
Technology 
Reported 
Child Age 
of ASL 
Parent Age 
of ASL 
Exposure 
Parent ASL 
Ability Self-
Report (1-10) 
 
1 
 
12 
months 
 
Severe-
profound 
 
No HAs 
 
1 month 
 
Unknown 
 
Expressive: 3 
Receptive: 4 
 
2 
 
 
16 
months 
 
Severe-
profound 
 
CIs at 14 
months 
 
0 months 
 
4 years 
 
Expressive: 5 
Receptive: 3 
 
3 
 
20 
months 
 
Severe-
profound 
 
HAs at 8 
months 
 
0 months 
 
13 years 
 
Expressive: 3 
Receptive: 3 
 
4 
 
28 
months 
 
Severe-
profound 
 
HAs at 9 
months 
 
12 months 
 
34 years 
 
Expressive: 5 
Receptive: 3 
 
5 
 
33 
months 
 
Mild-
moderate 
Binaural 
HAs at 24 
months 
 
17 months 
 
32 years 
 
Expressive: 7 
Receptive: 7 
 
6 
 
35 
months 
 
Severe-
profound 
HAs at 3 
months, CIs 
at 1 year 
 
6 months 
 
31 years 
 
Expressive: 5 
Receptive: 6 
 
7 
 
41 
months 
 
Mild-
moderate 
 
HAs at 3 
years 
 
1 month 
 
37 years 
 
Expressive: 3 
Receptive: 4 
 
8 
 
59 
months 
 
Severe-
profound 
 
CIs at 4 
years 
 
3 months 
 
18 years 
 
Expressive: 8 
Receptive: 7 
 
9 
 
67 
months 
 
Severe-
profound 
 
HAs at 3 
months 
 
2 months 
 
38 years 
 
Expressive: 5 
Receptive: 5 
 
Data Collection 
We collected language and interaction data within and across dyads through 
transcription of the language used during naturalistic parent-child play sessions. Data 
collection included recording a video-taped parent-child play session and transcribing and 
coding the play session using the ELAN transcription system. Data collection also 
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included parent questionnaires and ASL receptive and expressive one word picture 
vocabulary tests administered to the child participants. Each of these pieces of 
information helped obtain a comprehensive profile of the parent’s and child’s language 
for each family in both ASL and spoken English. 
Play sessions. Members of the research team, which included deaf and hearing 
individuals whom all sign, travelled to various schools for the deaf for data collection. 
Most play sessions were recorded either at the schools for the deaf or a nearby location, 
with the exception of one family whose session occurred in their home. The parents and 
children were presented with toys and directed to play as they typically would. Prior to 
recording, the parents and children played for several minutes to establish a comfortable 
environment. During play sessions, dyads were presented with a standardized collection 
of toy sets in several different toy boxes. Families chose the specific toys with which to 
play among those provided. Toys included a farm set, a fruit tray, a train set, wooden cars, 
stuffed animals, a birthday cake set, and wooden blocks. Three video-cameras, each at 
different angles, recorded the play sessions for later analysis. At minimum, 13-minutes of 
the play session were recorded for each family. Transcription and coding procedures will 
be outlined later in this paper. 
Parent questionnaire. Parents completed an online computerized demographic 
questionnaire. Questions were presented via videos in ASL as well as written English. 
Questions included the child’s age, child’s hearing status and use of hearing aids/cochlear 
implants, parent hearing status, parent report of their child’s ability to use and understand 
ASL, parent self-report of ASL knowledge, parent report of their ability to communicate 
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successfully with their child, and information regarding the language(s) used in their 
home and in their child’s daily environment. Data from the questionnaires were saved to 
a secure online database. Demographic and background information was used to 
determine qualification for this study and for examining differences in language use 
across families. 
Language testing. To gain a broader understanding of the children’s language 
outside of the context of a play session, ASL knowledge was assessed through an ASL 
expressive one word picture vocabulary test and an ASL receptive one word picture 
vocabulary test. Six of the nine participants successfully completed both the expressive 
test and receptive tests. Tests were not administered to the two youngest participants due 
to their age. Instructions for each test was provided in ASL by a native deaf signer. 
Participants were instructed to respond in ASL on the expressive test. Test items were 
presented in ASL on the receptive test, and the child pointed to the appropriate picture. 
Each test had one sample item and 20 test items. These tests are currently under 
development and thus do not have normative data and scores were not interpreted on a 
normal curve. Vocabulary scores did provide information about each participant’s ASL 
knowledge and could be compared across participants and to the language produced 
during the play session.  
Coding Procedures 
ELAN. Play sessions were coded using the annotation tool ELAN (EUDICO 
Linguistic Annotator; Lausberg & Sloetjes, 2009). The three videos and the sound 
waveform were linked to an ELAN template, an example of which can be found in 
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Appendix A. Twelve minutes of each session, beginning at minute 1 and ending at 
minute 13, were transcribed for ASL and spoken English for both the child and adult 
(Table 2). Four deaf native signing research assistants coded ASL tiers at the word and 
utterance level using the ASL Signbank system (Hochgesang, Crasborn, & Lillo-Martin, 
2018). Using ELAN, ASL coders watched the video of the play session and transcribed 
the ASL signs used by the participants at the exact time at which each sign was produced. 
They coded an utterance-level English gloss on a different tier (labeled as “ASL free 
translation”). The author, a hearing native English speaker transcribed utterance-level 
spoken English and coded for sustained interactions. Using ELAN, the English coder 
watched and listened to the video of the play session and transcribed spoken English for 
each participant at the exact time at which they spoke.  
Sustained interaction coding. This same researcher coded communication for 
sustained interactions and isolated utterances using ELAN. The definition of a sustained 
interaction was the presence of two or more conversational turns. An initial linguistic 
utterance followed by an utterance regarding the same topic by another speaker within 2-
seconds of the end of the initial utterance was considered two conversational turns. An 
utterance that did not result in a linguistic response by the other speaker within 2-seconds 
was coded as an isolated utterance (i.e. one conversational turn). Each sustained 
interaction and isolated utterance was coded for modality (ASL, English, bimodal, 
multimodal). ASL interactions were entirely in ASL. English interactions were entirely in 
English. Bimodal interactions were entirely in bimodal utterances (i.e. each 
conversational turn was produced using both ASL and English). Multimodal interactions 
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contained utterances in a combination of ASL, spoken English, and/or bimodal utterances. 
Number of conversational turns was totaled for each interaction. Upon completion of 
coding, ELAN data were extracted for statistical analysis. 
Table 2 
ELAN Coding Tiers 
 
ASL 
 
Spoken English 
 
Interaction 
 
Adult ASL Dominant Hand 
Parent Spoken English 
Transcription (PSET) 
Sustained interaction 
 
Adult ASL Nondominant Hand 
Parent Spoken English 
Transcription- append 
Sustained Isolated 
Adult ASL Dominant Hand- 
append 
Child Spoken English 
Transcription (CSET) 
Modality 
Adult ASL Nondominant Hand- 
append 
Child Spoken English 
Transcription- append 
ASL Eng Bi Multi 
 
Adult Free Translation 
  
Number of Turns 
 
Child ASL Dominant Hand 
 
Child ASL Nondominant Hand 
Child ASL Dominant Hand- 
append 
Child ASL Nondominant Hand- 
append 
 
Child Free Translation 
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Reliability. Reliability for the ASL and spoken English tiers was completed. A 
second research assistant trained in coding informally completed reliability “checks” at 
the completion of every 3-minutes of original coding. This checking process allowed for 
questions and for agreements to be made. Upon completion of 12-minutes of coding, 
formal reliability coding commenced by a third trained researcher blind to the original 
codes. Reliability coders used a blank ELAN template to code a randomly selected 3-
minute section of each of the play sessions (25% of the total sample). Data from the 
reliability coding and original coding were extracted and analyzed using Krippendorff’s 
alpha. A reliability score of 80% was required. 
Data Analysis 
Language and interaction measures. In each language (ASL and English), we 
coded the following for both the parent and the child: total number of signs/words 
(tokens), total number of utterances, mean length of utterance (MLU), number of 
different signs/words (linguistic types), and duration of time spent in each language. 
Total number of signs/words, total number of utterances, and duration of time spent in 
each utterance provides information about the amount of language that is used by the 
subjects. Mean length of utterance (MLU) is the ratio of the total number of words to the 
total number of utterances and is used as an estimate of the linguistic complexity of 
utterances. Larger MLU indicates longer and more complex utterances. Linguistic types 
provide information about the lexical diversity of the language produced. 
After coding at the token-level, number of utterances containing bimodal 
utterances were determined. Bimodal utterances contained at least one ASL sign and 
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spoken English word occurring at the same time. Percent of bimodal utterances out of 
total utterances were then calculated. Bimodal utterance information was collected at the 
utterance-level.  
To address the final hypothesis, dominant language modality was determined for 
each participant by calculating the percent of utterances produced in each modality, 
including bimodal utterances. A modality used during 66.67% or more of the total 
utterances during the play session was considered dominant. For example, a parent who 
produced 100% of her utterances in ASL would be defined as having the dominant 
language ASL. A child who produced 67% of utterances in English and 33% in bimodal 
would have the dominant language English. Dyads were grouped based on whether the 
parent and the child shared the same dominant modality or had different dominant 
modalities. Interaction tiers were then analyzed for the following parameters: duration of 
time in sustained interactions, number of sustained interactions, number of isolated 
utterances, duration of time in isolated utterances, modality used within sustained and 
isolated interactions, and number of conversational turns within each interaction. 
Statistical analysis. The data were first inspected visually using graphs and tables 
to determine patterns of language within and across dyads. Graphs included bar graphs, 
scatterplots, and pie charts to illustrate and identify trends in the language used by these 
families. 
Given the small sample size (n=9), nonparametric statistical analyses were used to 
determine pairwise correlations among the dyads in this study. Spearman’s rank order 
correlations were conducted for the following parent-child variables: ASL tokens used by 
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the parents and their children, English tokens used by the parents and their children, and 
number of bimodal utterances used by the parents and their children to address the first 
hypothesis. Spearman’s rank order could not be utilized for the fourth hypothesis due to 
the size of the two groups (n=5, n=4). 
Results 
 This study analyzed the parent and child language and interactions within a 12-
minute naturalistic play session to answer the research question:  
How do hearing parents and their deaf/hard of hearing children use ASL and spoken 
English during play? 
ASL Use 
The first hypothesis predicted a positive correlation between the amount of ASL 
used by the parents and their children. Both the parents and the children in this study used 
ASL to communicate (Table 3). Parents in this sample primarily used ASL, with a mean 
of 200.56 signs produced during the play session. They had variability in ASL use, as 
indicated by a range of 68-349 signs used. Similarly, parents spent an average of 157.91 
seconds (range 70.50-245.57 seconds) of the 12-minute play session using ASL. Parents 
in this study produced an average MLU ASL of 2.03 (range 1.36-3.92). 
Children in this study produced an average of 50.11 signs during the play session. 
They demonstrated variability in ASL use, as indicated by a range of 6-242 signs used. 
Children spent average duration of 38.86 seconds (range 2.20-166.90 seconds) using ASL 
during the 12-minute play session. The children in this sample produced an average MLU 
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ASL of 1.51 (range 1.00–2.82).  
Table 3 
Parent and Child ASL: Number of Signs (Tokens), Duration, and Mean Length of 
Utterance (MLU) 
 Mean(range) 
Tokens 
Mean(range) 
Duration in seconds 
Mean(range) 
MLU 
 
Parent (n=9) 
 
200.56(68–349) 
 
157.91s (70.50–245.57s) 
 
2.03(1.36–3.92) 
 
Child (n=9) 
 
50.11(6–242) 
 
38.86s (2.20–166.90s) 
 
1.51(1.00–2.82) 
 
Analysis of parent and child ASL found a positive, significant correlation. 
Graphical inspection of parent and child number of ASL signs demonstrated that the 
more ASL the child used, the more ASL the parent used (Figure 1). The adult who 
produced the most ASL tokens had the child who also used the most ASL (Family 8). 
The adult who produced the fewest ASL tokens had a child who used the least ASL 
(Family 3). 
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Figure 1. Child and Parent number of ASL signs. The parent who produced the most 
ASL had the child who produced the most ASL. The parent who produced the least ASL 
had the child who produced the least ASL. 
Results of the Spearman rank order correlation indicated a significant positive 
association between the number of ASL tokens produced by the parents and the children 
in this study (rs[9]=0.75, p=0.05). These data confirm the hypothesis that there is a 
positive relationship between the amount of ASL used by the parents and their children in 
this study. 
Spoken English Use 
We predicted a positive correlation between the amount of spoken English used 
by the parents and their children. Seven of the nine parents in this study used some 
spoken English during the play session (Table 4). Of parents that did use English, most 
used less spoken English than ASL (see Appendix B). The parents who used English 
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produced a mean of 76.14 words during the play session, with variability among parents, 
as indicated by a range of 1–231 spoken English words used. Parents spent an average of 
seconds 31.39 seconds (range 0.79–90.94 seconds) of the 12-minute session speaking 
English. Parents produced an average MLU English of 1.96 (range 1.00–3.17).  
Eight of the nine children in this study produced spoken English during the play 
session (Table 4). The children who used spoken English produced an average of 57.38 
words during the play session, with a range of 5–237 English words used. Children spent 
an average of 37.44 seconds (range 3.38–116.43 seconds) speaking English during the 
12-minute play session. Children in this sample produced an average MLU English of 
1.25 (range 1.00–1.63).  
Table 4 
Parent and Child Spoken English: Number of Words (Tokens), Duration, and Mean 
Length of Utterance (MLU) 
 
Mean(range) 
Tokens 
Mean(range) 
Duration in Seconds 
Mean(range) 
MLU 
 
Parent (n=7) 
 
76.14(1–231) 
 
31.39(0.79–90.94) 
 
1.96(1.00–3.17) 
 
Child (n=8) 
 
57.38(5–237) 
 
37.44(3.38–116.43) 
 
1.25(1.00–1.63) 
 
Analysis of the correlation between spoken English used by the parents and their 
children in this study did not find the same relationship as ASL. Visual inspection of the 
graph of parent and child spoken English tokens did not indicate a clear trend (Figure 2). 
The parent of the child who used the most English also used the most English (Family 5). 
The child who did not produce English also had a parent who produced no English 
(Family 1). However, the parent of the child who used the second most spoken English 
tokens used almost entirely ASL (Family 7). No other patterns were evident.  
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Figure 2. Child and parent spoken English tokens. The child who produced the most 
English had a parent who produced the most English. The child who did not produce 
English had a parent who did not produce English. 
Results of the Spearman rank order correlation revealed findings consistent with 
those of the graphical inspection. Spearman’s rank order analysis indicated a weak 
association between the number of spoken English tokens produced by the parents and 
their children in this study (rs[9]=0.34, p=0.50). These data do not indicate evidence to 
support the hypothesis of a relationship between the amount of spoken English used by 
the parents and children in this study. 
Bimodal Utterances 
We predicted that there will be a positive correlation between the amount of 
bimodal utterances used by the parents and their children. In this study, we defined 
bimodal utterances as any utterance that contains ASL sign(s) and English word(s) 
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produced at the same time. Unlike our approach to counting tokens in English and ASL, 
for bimodal language use we considered productions at the utterance level. This analysis 
was completed at the utterance level rather than the token level as an utterance could be 
produced partially in ASL signs and partially in English words. Six parents and six 
children in this study used bimodal utterances to some degree (Table 5). However, these 
families successfully kept both languages separate for most of their utterances (Figure 3).  
All parents in this study produced bimodal utterances in less than 25% of their 
total utterances (Figure 4). Three parents did not produce any bimodal utterances, three 
produced bimodal utterances in less than 5% of their total utterances, and three produced 
bimodal utterances between 15-22% of their total utterances. 
The children in this study produced few bimodal utterances (Figure 4). Three of 
the children produced no bimodal utterances, three produced bimodal utterances in less 
than 5% of their total utterances, and the remaining three produced bimodal utterances in 
less than 15% of their total utterances.  
Mean Child % Modality
% ASL
% Bimodal
% English
Figure 3. Mean parent and child percent of utterances in each modality (ASL, English, 
bimodal). As a whole, parents and children kept both languages separate for the 
majority of their utterances; there were very few bimodal utterances. 
Mean Parent % Modality
% ASL
% Bimodal
% English
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Figure 4. Percent of child and parent percent utterances produced in bimodal ASL and 
spoken English. All children produced bimodal utterances in less than 15% of their total 
utterances. All parents produced bimodal utterances in less than 25% of their total 
utterances 
 
There was no relationship evident between number of bimodal utterances used 
between parents and their children (Figure 5). Some dyads demonstrated similar patterns 
of bimodal utterances or lack thereof. Both the parent and the child in Family 1 did not 
produce any bimodal utterances. In two dyads (Family 2, Family 7), the parent produced 
isolated ASL and English utterances only, but the child produced some bimodal 
utterances. Conversely, in two dyads (Family 4, Family 6) the parents produced some 
bimodal utterances, yet the child did not produce any bimodal utterances. In three 
families (Family 3, Family 5, Family 8), the child produced fewer bimodal utterances in 
than their parent. In the remaining dyad (Family 9), the parent produced two bimodal 
utterances and the child produced one bimodal utterance (Table 5).  
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Figure 5. Child and parent number of utterances in each modality: ASL, spoken English, 
and bimodal. Modality used by parents and their children was variable, including bimodal 
utterances. 
Table 5 
Child and Parent ASL, Spoken English, and Bimodal Utterances 
 
Family 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
8 
 
9 
ASL 
Child 
 
10 
 
26 
 
4 
 
8 
 
5 
 
16 
 
3 
 
116 
 
46 
Parent 114 143 12 57 19 120 186 143 71 
Bimodal 
Child 
 
0 
 
5 
 
2 
 
0 
 
1 
 
0 
 
9 
 
1 
 
2 
Parent 0 0 32 26 18 5 0 5 1 
English 
Child 
 
0 
 
4 
 
18 
 
4 
 
118 
 
27 
 
104 
 
7 
 
2 
Parent 0 0 65 1 64 0 1 7 5 
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Results of the Spearman rank order correlation indicated no association between 
the number of bimodal utterances produced by the parents and their children (rs[9]=-0.28, 
p=0.50). These data indicate no evidence of a relationship between the amount of 
bimodal utterances used by the parents and their children in this study. 
Dominant Communication Modality 
Lastly, we predicted that parents and children who used the same dominant 
communication modality will have more sustained interactions and fewer isolated 
utterances than dyads with different dominant modalities. Analysis of the percent of ASL, 
spoken English, and bimodal utterances that each parent used found that most parents had 
a clear preference for ASL (Figure 6). Our predicted reason for this finding will be 
addressed in the discussion section. For example, two parents produced 100% of 
utterances in ASL and four families produced over 90% of their utterances in ASL 
(approximately 92%, 92%, 96%, and 99%). One parent produced approximately 68% of 
her utterances in ASL. The final two parents used a mix of modalities with a slight 
preference for English, as approximately 60% of their utterances were produced in 
spoken English (59%, 63%).  
While most children in this study used more ASL than spoken English or bimodal 
utterances, many switched back and forth between the modalities (Figure 6). One child, 
the youngest, used 100% ASL, and two other children produced more than 90% of their 
total utterances in ASL. Conversely, two children produced 90% or more of their total 
utterances in spoken English. Three of the children used a mix of modalities, but still had 
dominance of one modality over the others. Two produced predominantly ASL 
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(approximately 74%, 67%), and one produced predominantly English (approximately 
75%). The final child (Family 6) produced a mix of modalities (approximately 63% 
spoken English, 37% ASL).  
 
Figure 6. Child and parent percent of ASL (blue), spoken English (red), and bimodal 
(purple) utterances. Seven parents demonstrated dominant ASL modality, two parents did 
not have a dominant modality. All children except one (Child 6) demonstrated a clear 
dominant modality in either ASL or English. 
 
 In this sample, five parent-child dyads had a shared dominant modality and four 
dyads had different dominant modalities (Table 6). Dominant modality was defined as 
using one modality in at least 66.67% of total utterances. Individuals with no single 
modality in at least 66.67% of utterances were considered to have no dominant modality. 
Of the five families in which parents and children had a shared dominant modality, the 
modality was ASL. The four dyads with different dominant modalities demonstrated 
various combinations of preference. In Family 7, the parent used primarily ASL and the 
child used primarily spoken English. In Family 6, the parent used primarily ASL and the 
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child used both ASL and spoken English, with no single dominant language. In Families 
3 and 5, the parents used all three modalities (e.g. spoken English, ASL, and bimodal 
utterances) and the children used primarily spoken English.  
Table 6 
Parent and Child Dominant Communication Modality 
 
Family 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
8 
 
9 
 
Child  
 
ASL 
 
ASL 
 
English 
 
ASL 
 
English 
 
— 
 
English 
 
ASL 
 
ASL 
 
Parent  
 
ASL 
 
ASL 
 
— 
 
ASL 
 
— 
 
ASL 
 
ASL 
 
ASL 
 
ASL 
Dominant 
Modality 
 
Shared 
 
Shared 
 
Different 
 
Shared 
 
Different 
 
Different 
 
Different 
 
Shared 
 
Shared 
Note. Five families had a shared dominant modality (ASL), and four families had 
different dominant language modalities. 
 
Interactions and Conversational Turns 
As a whole, the dyads in this study demonstrated successful sustained 
communicative interactions. Sustained interactions consist of at least two conversational 
turns. Some families had more sustained interactions and more time in sustained 
interactions than isolated utterances. Whereas other families had more isolated utterances 
and spent more time in isolated utterances than sustained interactions. Dyads were sub-
divided into two groups based on whether or not they shared a dominant modality. The 
two groups in this study (shared dominant communication modality and different 
dominant communication modality) did not confirm the predicted relationships between 
dominant language modality and sustained interactions. 
The dyads with a shared dominant modality had a mean of 19.8 sustained 
interactions (range 7–45) and spent an average of 128.79 seconds (range 26.04–338.78s) 
in sustained interactions during the 12-minute play session. These dyads had a mean of 
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79.4 isolated utterances (range 52–111) and spent an average of 105.73 seconds (range 
85.75–143.31s) in isolated utterances (Table 7). Two of these dyads (Families 8 and 9) 
spent more time in sustained interactions than isolated utterances, and three dyads 
(Families 1, 2, and 4) spent more time in isolated utterances than in sustained interactions 
(Appendix D). 
The dyads that did not have a shared dominant language had a mean of 27.5 
sustained interactions (range 7-52), and spent an average of 170.49 seconds (range 
39.84–299.47 seconds) in sustained interactions. These dyads had a mean of 75.5 isolated 
utterances (range 59–105) and spent an average of 170.49s (range 39.84–299.47s) in 
isolated utterances (Table 7). Two of these dyads (Families 5 and 7) spent more time in 
sustained interactions than isolated utterances, and the other two dyads (Families 3 and 6) 
spent more time in isolated utterances than sustained interactions (Appendix D). 
Table 7 
Mean Number of & Mean Duration of Time Spent in Sustained Interactions and Isolated 
Utterances for Families with Shared and Different Dominant Modalities   
Mean(range)  
Number of Interactions 
Mean(range)  
Duration (seconds) 
 
Shared 
 
Isolated 
 
79.4 (52-111) 
 
105.73s (85.75-143.31s) 
 
Sustained 
 
19.8 (7-45) 
 
128.79s (26.04-338.78s) 
 
Different 
 
Isolated 
 
75.5 (59-105) 
 
106.16s (62.17-181.15s) 
 
Sustained 
 
27.5 (7-52) 
 
170.49s (39.84-299.47s) 
Note. Families with different dominant modalities spent the same amount of time in 
isolated utterances as families with the same dominant modality. The different-modality 
group demonstrated only slightly more sustained interactions than the families with the 
same dominant modality. 
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Number of conversational turns within each sustained interaction and sustained 
plus isolated interactions indicated similarities between the two groups. Data presented 
for sustained interactions alone illustrate the nature of turn-taking behaviors during back-
and-forth interactions. Data presented for sustained interactions and isolated utterances 
combined show the amount of turn-taking that occurred throughout the play session. 
Dyads with the same dominant communication modality had a mean of 1.28 average 
number of turns in total interaction (both isolated utterances and sustained interactions). 
Within the subset of interactions that lasted more than one turn (i.e. sustained 
interactions), the mean number of turns was 3.12. The dyads with different dominant 
modalities demonstrated slightly higher means of number of conversational turns than the 
same-modality group. This group a mean of 1.72 average number of turns in total 
interaction (both isolated and sustained interactions). Within the interactions that lasted 
more than one turn (i.e. sustained interactions), the mean number of turns was 3.62. 
Analysis of the average number of turns within each dyad (Table 9, Table 10) 
demonstrated more turn-taking in dyads with older children within both groups, as the 
families with two youngest children (Families 1 and 2) had the smallest average number 
of turns during all interactions (both sustained and isolated). Families with older children 
(Families 7 and 8) had the largest average number of turns during all interactions (both 
sustained and isolated). 
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Table 8 
Mean Number of Conversational Turns During Communicative Interactions in Families 
with Shared and Different Dominant Modalities 
 
Modality 
 
Interactions 
Mean(SD) 
Average Number of Turns 
 
Shared 
Total  
(isolated + sustained) 
 
1.48(0.48) 
 
Sustained 
 
3.12(0.46) 
 
Different 
Total  
(isolated + sustained) 
 
1.72(0.55) 
 
Sustained 
 
3.62(0.38) 
Note. Families with same and different dominant modalities demonstrated similarities in 
average number of turns. The group with different dominant modalities demonstrated 
slightly more average number of turns during sustained interactions than the families with 
the same dominant modality.  
 
Table 9 
Families with a Shared Dominant Modality: Mean Number of Conversational Turns 
During Communicative Interactions 
 
Family 
 
Child 
Age 
Sustained Interactions All Turns 
Mean(range)  
# of Turns 
Total # 
Interactions 
Mean(range)  
# of Turns  
Total # 
Interactions 
 
1 
 
12 mos 
 
2.57(2-4) 
 
7 
 
1.10(1-4) 
 
109 
 
2 
 
16 mos 
 
2.86(2-6) 
 
21 
 
1.30(1-6) 
 
132 
 
4 
 
28 mos 
 
3.29(2-6) 
 
7 
 
1.20(1-6) 
 
79 
 
8 
 
59 mos 
 
3.78(2-9) 
 
45 
 
2.29(1-9) 
 
97 
 
9 
 
67 mos 
 
3.11(2-9) 
 
19 
 
1.51(1-9) 
 
79 
Note. Families with younger children demonstrated fewer number of turns and fewer 
sustained interactions than families with older children. 
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Table 10 
Families with Different Dominant Modalities: Mean Number of Conversational Turns 
During Communicative Interactions 
 
Family 
 
Child 
Age 
Sustained Interactions All Turns 
Average(range)  
# of Turns 
Total # 
Interactions 
Average(range)  
# of Turns  
Total # 
Interactions 
 
3 
 
20 mos 
 
3.71(2-8) 
 
7 
 
1.23(1-8) 
 
84 
 
5 
 
33 mos 
 
3.97(2-13) 
 
36 
 
2.13(1-13) 
 
95 
 
6 
 
35 mos 
 
3.07(2-6) 
 
15 
 
1.26(1-6) 
 
120 
 
7 
 
41 mos 
 
3.71(2-9) 
 
52 
 
2.25(1-9) 
 
113 
Note. Families with younger children demonstrated fewer number of turns (sustained plus 
isolated) and fewer sustained interactions than families with older children, with the 
exception of Family 5, which demonstrated high average number of turns despite being 
the median in age. 
 
It appears that the child’s age had an influence on the amount of sustained 
interactions within these dyads. Older children with more language, as demonstrated by 
vocabulary measures reported in the next section, tended to engage in more sustained 
interactions than the younger children (Figure 7). Parents of younger children were likely 
leading the interaction more than parents of older children as younger children have less 
language. Therefore, dyads with younger children had fewer sustained interactions and 
more isolated utterances than dyads with older children. In this instance, isolated 
utterances represent parent language input, even when the child does not react in response, 
which is not necessarily an adverse outcome for the youngest children in this study (12-
months and 16-months-old). The families in each group were fairly evenly divided by age, 
meaning that age likely did not impact the between-group comparison.  
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Figure 7. Number of sustained interactions by each family during play session. This 
figure demonstrates that families with younger children tended to have fewer sustained 
interactions than families with older children. 
Vocabulary Assessments 
Seven of the children in this study completed receptive and expressive ASL 
vocabulary tests to provide information about their language in a broader context than 
just the 12-minute play session (Table 11). The children demonstrated language during 
testing consistent with that produced during the play sessions. Those who received higher 
scores on the vocabulary testing also produced more language during the play sessions. 
Notably, one child used primarily spoken English during testing, and scores could not be 
reported (Child 7). This child also used primarily spoken English during the play session, 
despite her parent using primarily ASL. The two children who received the highest scores 
on the vocabulary tests were the two children who produced the most language during the 
play sessions (Family 8, Family 9). The two children who received the lowest scores on 
the vocabulary tests used the least amount of language of the six who completed the 
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vocabulary tests. These findings suggested a relationship between language in these two 
contexts. 
Table 11 
Child ASL One-Word Picture Vocabulary Test Scores 
 
Child 
 
3 
 
4 
 
5 
 
6 
 
7 
 
8 
 
9 
 
Receptive  
 
0/20 
 
2/20 
 
15/20 
 
14/20 
 
N/A 
 
19/20 
 
20/20 
 
Expressive  
 
0/20 
 
0/20 
 
13/20 
 
10/20 
English 
responses 
 
13/20 
 
15/20 
Note. Child ASL language measures indicated consistent ASL-use as demonstrated 
during the 12-minute play session. There was a clear age-related trend in performance on 
these tests. 
 
Summary of Results 
Overall, findings from this study represent a first-step in examining what 
language-use looks like during communication between hearing parents and their 
deaf/hard of hearing children using ASL and spoken English. There was a significant 
positive correlation between the amount of ASL used within these dyads. But, there was 
no evidence of correlation between the amount of spoken English nor between the 
amount of bimodal utterances used by the parents and their children. Lastly, there was no 
evident relationship between families that used a shared dominant language and the 
amount sustained interactions or number of conversational turns during the play sessions. 
Discussion 
 In this study, we sought to explore how hearing parents learning ASL interact 
with their deaf children. We predicted positive relationships between parent and child 
language use in ASL, English, and bimodal utterances. We also predicted relationships 
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between modality-use in these dyads and their turn-taking interactions. While it is 
impossible to determine causality or directionality from the correlations found, the data in 
this study indicated important relationships between the language produced by hearing 
parents and by their deaf/hard of hearing children during naturalistic play sessions. We 
found the following relationships. 
ASL. We predicted a positive relationship in the amount of ASL used between 
parents and their children during naturalistic play sessions. There was evidence of a 
correlation between the amount of ASL used by the parent and child in the dyads in this 
study. This finding confirmed hypothesis one, suggesting that when one member of the 
dyad used ASL, their communication partner tended to also use ASL. This finding is 
remarkable, as it demonstrated that these hearing parents learning ASL provided 
linguistic input in ASL and their children also engaged in using ASL. Previous literature 
showed a relationship between the number of signs used by hearing parents and their deaf 
children using a signed system (Spencer, 1993b). Our findings demonstrate that this 
relationship is also evident in ASL, a natural sign language. 
Spoken English. Secondly, we predicted a positive relationship in the amount of 
spoken English used between parents and their children during naturalistic play sessions. 
This correlation was not evident, suggesting that there is no clear relationship between 
the spoken English used by one member of the dyad and the spoken English used by the 
other. The contradictory results of these two languages are interesting because they were 
expected to be reciprocal. It is possible that this pattern can be explained by the 
individual variability of each deaf/hard of hearing child to perceive and use spoken 
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language. Perhaps ASL showed a correlation because perceptual access to a signed 
language was more consistent across the deaf/hard of hearing children. Whereas spoken 
English did not demonstrate a correlation as there may have been greater variability in the 
children’s auditory access to some or all of the spoken language input. Individual 
variability in perceptual access to spoken English both across and within the children 
may account for these findings. 
Language always occurs within a context, which plays a role in influencing the 
interaction. The context of the play session may also have influenced these outcomes. 
Adults typically have a strong awareness of the social expectations of different 
environments. As data collection occurred at or near schools for the deaf that had a focus 
on using ASL during instruction, the parents may have used more ASL and less English 
than if it were an interaction within the family’s home or in another setting, regardless of 
their child’s modality use. This effect of context may help explain why there was a 
relationship between the amount of ASL used but not the amount of English used within 
these dyads. 
Bimodal utterances. We predicted a positive relationship between the amount of 
bimodal utterances used by parents and their children. Most participants in this study did 
produce bimodal utterances, though only occasionally and not by all participants. The 
parents and the children predominantly kept the two language modalities separate. These 
results may indicate that the children in this study are acquiring ASL and spoken English 
as distinct languages, and use them as such during communication. Previous research 
demonstrated that producing sign and spoken languages simultaneously negatively 
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impacts the language input in both languages (Swisher & Thompson, 1985). Therefore, 
evidence that this sample of hearing parents who are learning ASL successfully kept the 
two languages separate reveals that these parents have the potential learn and provide rich 
language input in both a new signed language as well as their native spoken language. 
The current study found no evidence of a correlation between the amount of 
bimodal utterances used by parents and their children. Appendix C further demonstrates 
this pattern. The data suggest that even when parents did produce bimodal utterances, the 
children did not necessarily reply using a bimodal utterance, and vice-versa. This finding 
may indicate that while occasional bimodal utterances are produced, they are not used nor 
acquired as a primary mode of communication. This absence of a correlation may be due 
to limited amount of bimodal utterances used within these dyads. It may also be due to 
the fact that using the two languages simultaneously is not a true language (Tevenal & 
Villanueva, 2004). Parents were not modeling language using bimodal communication, 
and children were not reliant on it for communication. 
 Dominant modalities and influence on interaction length. The final hypothesis 
in this study predicted that parents and children who used a shared dominant modality 
will have more sustained interactions and fewer isolated utterances than those in which 
the parent and child use different dominant modalities. It further predicted that shared-
modality dyads would exhibit more turn-taking during interactions than different-
modality dyads. As previous literature emphasizes the importance of turn-taking on 
language acquisition, the nature of turn-taking within dyads using different modalities 
would reveal a possible influence of modality on communicative interactions (Romeo, 
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Leonard, Robinson, West, Mackey, Rowe, & Gabrieli, 2018). Results from this study did 
not find evidence for this relationship, as there were no overt differences in the 
interactions between dyads that used a shared dominant modality and dyads that used 
different dominant modalities. This trend may indicate that the children in this study had 
similar opportunities for language-growth despite similarities to and differences from 
their parent’s modality. 
Most parents used predominantly ASL, whereas the children had more diversity 
in the percent of each modality used by each individual. Among the dyads in this study, 
five had a shared dominant communication modality (ASL) and four had different 
dominant modalities. Regardless of modality consistency or difference, the parent-child 
dyads in this study engaged in communicative interactions of more than one 
conversational turn.  
Analysis of the families in this study did not reveal a relationship between 
sustained interactions and dominant communication modality. Both groups (shared-
modality and different-modality) had a similar number of sustained interactions (means 
19.8 and 27.5, respectively) and isolated utterances (means 79.4 and 75.5, respectively). 
The groups spent a similar amount of time in sustained interactions (means 128.79s and 
170.49s) and isolated utterances (means 105.73s and 106.16s) during the 12-minute 
session. Though similar, the group with different dominant communication modalities 
demonstrated slightly more sustained interactions and slightly less isolated utterances, in 
both count and duration, than the group with a shared dominant modality. Analysis of 
turn-taking within sustained interactions of each group revealed similar patterns. The 
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group with different dominant modalities demonstrated similar, but slightly more, 
average number of turns than the group with the same dominant modality (mean of 3.62 
and 3.12 average number of turns within sustained interactions, respectively). These 
interaction findings may be explained by individual differences within the small sample 
size. Another possible explanation may be that the families with different dominant 
modalities had more flexibility in their language use. For example, during one interaction, 
the parent produced an utterance in English, to which the child responded with a verbal, 
“huh?” and the parent clarified using a bimodal utterance. The conversation then 
continued with the parent using both bimodal utterances and English utterances and the 
child using English utterances. This ability to adapt the language modality given the 
child’s needs may have supported communicative interactions. Turn-taking is implicated 
to be more important for language development than quantity of vocabulary exposure 
(Romeo, Leonard, Robinson, West, Mackey, Rowe, & Gabrieli, 2018). Therefore, the 
families in this study indicate a possible benefit of using multiple modalities of 
communication, when the primary modalities are true languages, such as ASL and 
English. However, these interactions may have been longer due to communication 
breakdowns, such as in the above example. While using different language modalities 
helped to repair the breakdown, it also contributed to it. Further analysis of the 
interactions within these families would provide a more complete explanation for this 
trend. 
Although child age appeared to be a possible factor in sustained interactions, the 
interaction patterns evidenced by the families in this study have important implications. 
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The older children in each group demonstrated sustained interactions with their parents in 
both the shared dominant communication modality and different dominant 
communication modality groups, suggesting that turn-taking interactions occurred 
regardless of the communication partner’s language preference. 
Further analysis of sustained interactions, as presented in Appendix D, 
demonstrated that five families had primarily sustained interactions in ASL and four 
families had primarily sustained interactions in multiple modalities. Research of hearing 
children of deaf adults (CODAs), who are considered bimodal-bilinguals, are similar to 
the participants in the current study as they are learning two languages of different 
modalities. However, CODAs have complete access to both languages, but deaf children 
have variable access to spoken language. Though language-use in CODAs varies has 
individual variability, research has indicated that CODAs use primarily sign language 
when communicating with their deaf parents and spoken language when communicating 
with hearing people (Pizer, Walters, & Meier, 2012). However, they use more speech 
than their deaf communication partners, and they use more signs than their hearing 
communication partners (Lillo-Martin et al., 2014). They demonstrate “code-blending” in 
which sign and spoken languages are used at the same time, but the grammatical 
structures of each are arguably preserved. Use of multiple modalities during interactions 
by CODAs is consistent with the use of multiple modalities demonstrated by the families 
in the current study. Parents and children in the current study demonstrated instances of 
bimodal communication, though likely not with the grammatical patterns found in 
CODAs as they are not fluent bimodal bilinguals. Yet, sustained interactions completely 
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in bimodal utterances were rare (once out of all the interactions), suggesting that bimodal 
utterances were not used consistently during turn-taking interactions in these families. 
This finding indicates that bimodal communication is a phenomenon that may occur in 
people who use languages of different modalities, similar to CODAs, but does not 
facilitate meaningful two-way conversation. 
Parents in this study used spoken language as their primary language until 
learning ASL later in life. Therefore, they likely have a stronger foundation in spoken 
English than ASL, yet their deaf/hard of hearing children likely have more consistent 
access to a visual language, such as ASL, than to a spoken language. Establishing a 
strong language foundation in ASL by native signing parents has been found to benefit 
later spoken language outcomes (Davidson et al., 2014) and academic outcomes 
(Humphries et al., 2016). Findings from this study suggest that despite the fact that 
hearing parents are learning ASL, they have the potential to engage in communicative 
interactions with their deaf child. As engaging in turn-taking interactions is beneficial for 
language development (Romeo et al., 2018), these findings may indicate positive 
outcomes for the future development of these children. 
Implications  
Results from this study have several important implications for researchers, 
clinicians, and families who use ASL and spoken English with deaf/hard of hearing 
children. The current study is an initial analysis of the language used by hearing parents 
and deaf children who use ASL and spoken English. More research about the language 
and communication in this population is needed. It is the hope that this study ignites 
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future exploration of this population and this unique communication approach.  
Clinicians, such as speech-language pathologists or teachers of the deaf, may 
encourage hearing parents to learn and use sign language with their deaf child to provide 
rich early language exposure (Humphries et al., 2016). While the sample size in this 
study is small, it is an important first step toward understanding what it looks like for 
families to whom we give this advice. Findings from this study suggest that hearing 
parents who are learning ASL to use with their deaf children have the potential for 
successful communication with their children in ASL and spoken English. 
Results of this study have important implications for hearing parents who are 
navigating language choices with their deaf/hard of hearing child. The success of these 
families in using ASL during communicative interactions is encouraging. The task of 
learning a new language, combined with raising a child, may seem daunting to some 
parents. Information from this study may show parents that it is possible to learn sign 
language and successfully communicate with their child using ASL in addition to their 
native spoken English. Furthermore, these data can illustrate to parents that 
communication looks different across every family, and each family had effective 
communication despite these differences. 
Limitations 
 There are several limitations to this research study. First, the small sample size, 9 
dyads, provided limited power to the data. This limitation is especially impactful in this 
study as families were heterogeneous in several factors such as child age, parent 
knowledge of and exposure to ASL, and child hearing levels. These variables may have 
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influenced our findings. Interactions at 12-months of age are much more parent-led and 
parent-dominated than interactions at 5-years 7-months of age. This range in child age 
likely had a large influence on our findings, such as the number of tokens produced by 
the child and number of interactions. Parent knowledge of and experience using ASL 
were also vastly diverse, with some parents who have learned ASL since childhood, but 
some began learning at the same time as their children. It is likely that parents who are 
more comfortable or experienced in using ASL engaged in more ASL use and 
interactions with their children. For example, the parent who self-reported the highest 
skill in producing and understanding ASL used the most ASL with her child. Lastly, the 
children in this study had different hearing levels and varied in their amplification-use. It 
is possible that the children who had more access to auditory information (ex. mild-
moderate hearing levels) used more spoken English, and the children with severe-
profound hearing levels and their parents may have used more ASL. The heterogeneity of 
this small sample limits the generalizability of conclusions that can be drawn from this 
study. 
The recruitment process used by this study further contributed to limitations in 
generalizability of the results. Recruitment for this study was largely through schools for 
the deaf that use ASL, and play sessions were often conducted at these school for the deaf 
or near deaf communities. The data collection research team consisted of people who 
know ASL, including at least one Deaf person. Due to this context, it is possible that 
families in this study used more ASL than they typically do alone in their home or in 
environments dominated by spoken language. Given this testing scenario, our findings 
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represent parent-child language use within a specific context and may not be 
generalizable to other environments. 
 During analysis of interaction data, turn-taking was only coded for linguistic 
turns, and behavioral responses were not included. For example, when a parent said, 
“Look at me,” whether the child looked or not was not considered a “turn.” The current 
study was interested in linguistic information during interactions, but behavioral 
responses may have added additional information to the turn-taking data. 
 A final limitation in data collection was that the vocabulary assessments only 
tested receptive and expressive language in American Sign Language. A paired 
vocabulary assessment in spoken English would have provided valuable information 
regarding the vocabulary knowledge within these children who are developing both ASL 
and spoken English. As testing was administered prior to the development of this thesis 
project, the need for assessing spoken language was not determined at that time and was, 
therefore, not collected.  
Future Directions 
The current study was a preliminary analysis of the language and modality used 
by hearing parents learning ASL with their deaf children, and has positive implications 
for future research. Extending this investigation to a larger sample size will be important 
in determining if patterns evident in this small sample are evident in the larger population 
of parents using ASL and spoken language with their children. A larger sample will also 
allow for parametric methods of statistical analysis to be utilized. Controlling for 
variables such as child age and exposure to ASL, parent experience using ASL, and child 
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hearing levels in future studies will increase the validity of findings. 
 Additional potential future directions include extending this research to include 
older children, whether through recruitment of older participants or longitudinal analysis 
of the current subjects. Longitudinal analyses would provide critical information 
regarding the language use in these families as language demands become more complex. 
This type of analysis may show whether children maintain the fairly equal balance of 
ASL and spoken English demonstrated in this study, or whether they begin to develop a 
clear dominant language. Analyzing whether the child’s preferred modality influences the 
parent’s modality in older age would be an important extension to this study. A 
longitudinal analysis could illustrate whether parents develop ASL skills in tandem with 
their child as the language demands increase with their child’s age, or if their skills 
surpass that of the child, which would allow them to model more complex language in 
ASL. Appraisal of ASL and English language use in hearing parent-deaf child dyads of 
older ages would provide interesting insight into the language development of deaf/hard 
of hearing children of parents who are also learning ASL.  
 Analysis of the syntax used by parents and children would provide more 
comprehensive data regarding the language used by these dyads. It could indicate 
whether these children are producing language at the level expected of them given their 
age. Furthermore, it would indicate whether parents are providing robust linguistic input 
in both languages. Additionally, a future comparison of language in hearing parent-deaf 
child dyads to deaf parent-deaf child dyads during naturalistic play sessions would 
provide information about how ASL used by hearing parents compares to that used by 
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deaf native signers. This comparison may reveal whether the ASL input provided by 
these parents is comparable to the linguistic input provided by parents communicating in 
ASL as their native language. 
Conclusions 
This study was an exploration of the language and modality in hearing parents 
who are learning ASL to communicate with their deaf/hard of hearing children. Many 
hearing parents are advised to learn sign language to communicate with their deaf 
children, which can be a challenging task. Previous research on families who use spoken 
language and a natural sign language, such as ASL, was insufficient for determining what 
this approach looks like in practice. The current study revealed that hearing parents used 
both ASL and English as distinct languages and used these languages to have successful 
back-and-forth interactions with their children. Given this data, it can be concluded that 
hearing parents take the challenge of learning ASL seriously and are using ASL in 
addition to spoken English to engage in sustained communicative interactions with their 
children.
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APPENDIX A 
ELAN transcription tool. 
Figure A. Example of ELAN transcription tool. In this example, there a bimodal 
utterance occurring, as evident by a code within the Adult ASL Dominant Hand tier and 
the Parent Spoken English Transcription tier.  
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APPENDIX B 
Supplemental Parent and Child Language Data 
 
Figure B. Parent and child ASL and English tokens. Each family demonstrated variable 
production of ASL and spoken English. Words produced simultaneously are included in 
this figure for both ASL and English tokens.  
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Table B1 
Parent Language Measures in ASL, Spoken English, and Total Language (ASL Plus 
Spoken English) 
  
ASL 
 
English 
 
ASL + English 
Mean(range) 
Duration (sec) 
 
157.91(70.50-245.57) 
 
24.41(0.00-90.94) 
 
182.33(123.98-253) 
Mean(range) 
Tokens 
 
200.56(68-349) 
 
76.14 (1-231) 
 
261.78(155-386) 
Mean(range) 
Types 
 
70.67(38-157) 
 
37.86(1-110) 
 
- 
Mean Type-
Token Ratio 
 
0.37(0.08-0.56) 
 
0.733(0.38-1.0) 
 
- 
Mean(range) 
Number of 
Utterances 
 
105.78 (37-186) 
 
 
32.86(1-97) 
 
 
131.33(78-187) 
 
 
Table B2 
Child Language Measures in ASL, Spoken English, and Total Language (ASL Plus 
Spoken English) 
  
ASL 
 
English 
 
ASL + English 
Mean(range) 
Duration (sec) 
 
38.86(2.20-166.90) 
 
33.28(0.00-116.43) 
 
72.13(11.39-176.18) 
Mean(range) 
Tokens 
 
50.11(6-242) 
 
57.38 (5-237) 
 
101.11(10-251) 
Mean(range) 
Types 
 
21.22 (1-96) 
 
26.25(3-82) 
 
- 
Mean(range) 
Type-Token 
Ratio 
 
0.45(0.1-0.88) 
 
 
0.60(0.31-0.88) 
 
 
- 
Mean(range) 
Number of 
Utterances 
 
28.22 (6-117) 
 
 
38(4-119) 
 
62.0(10-125) 
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APPENDIX C 
 
Figure C. Scatterplot of parent and child bimodal utterances. This figure demonstrates 
that there is no clear trend between the amount of bimodal utterances used by the parents 
and the children in this study. 
  
0
2
4
6
8
10
12
14
0 5 10 15 20 25
C
h
il
d
 P
er
ce
n
t B
im
o
d
al
 U
tt
er
an
ce
s
Parent Percent Bimodal Utterances
Parent and Child 
Percent Bimodal Utterances
  
55 
APPENDIX D 
Supplemental Communicative Interaction Data 
Table D1 
Number of Interactions in Each Modality (ASL, Spoken English, Bimodal Utterances, 
Multiple Modalities) in Families with a Shared Dominant Modality   
 
Total 
 
ASL 
 
English 
 
Sim 
 
Multi 
 
1 
Isolated 102 102 0 0 - 
Sustained 7 7 0 0 0 
 
2 
Isolated 111 110 1 0 - 
Sustained 21 16 0 0 5 
 
4 
Isolated 72 52 2 18 - 
Sustained 7 1 0 0 6 
 
8 
Isolated 52 43 8 1 - 
Sustained 45 38 0 1 6 
 
9 
Isolated 60 52 3 5 - 
Sustained 19 19 0 0 0 
 
Table D2 
Number of Interactions in Each Modality (ASL, Spoken English, Bimodal Utterances, 
Multiple Modalities) in Families with Different Dominant Modalities 
   
Total 
 
ASL 
 
English 
 
Sim 
 
Multi 
 
3 
Isolated 77 7 44 26 - 
Sustained 7 0 1 6 0 
 
5 
Isolated 59 4 46 9 - 
Sustained 36 0 4 0 32 
 
6 
Isolated 105 98 5 2 - 
Sustained 15 10 0 0 5 
 
7 
Isolated 61 46 15 0 - 
Sustained 52 2 0 0 50 
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Table D3 
Families with a Shared Dominant Modality—Average Length of Time in Sustained 
Interactions of Each Modality (ASL, Spoken English, Bimodal Utterances, Multiple 
Modalities) 
 
Family 
 
Average Duration of Sustained 
Interactions (secs) 
 
Total Duration of Sustained 
Interactions (secs) 
 
1 
 
3.72s 
 
26.035s 
 
2 
 
3.98s 
 
83.491s 
 
4 
 
5.40s 
 
37.813s 
 
8 
 
7.53s 
 
338.775s 
 
9 
 
8.31s 
 
157.837s 
Note. Families with the same dominant modality had sustained interactions that lasted an 
average of 3.72–8.31 seconds. Families with older children had longer sustained 
interactions. 
 
Table D4 
Families with Different Dominant Modalities—Average Length of Time in Sustained 
Interactions of Each Modality (ASL, Spoken English, Bimodal Utterances, Multiple 
Modalities) 
 
Family 
 
Average Duration of Sustained 
Interactions (secs) 
 
Total Duration of Sustained 
Interactions (secs) 
 
3 
 
5.69s 
 
39.839s 
 
5 
 
7.02s 
 
252.655s 
 
6 
 
6.00s 
 
90.004s 
 
7 
 
5.76s 
 
299.473s 
Note. Families with different dominant modalities had sustained interactions that lasted 
an average of 5.69–7.02 seconds. These average durations of sustained interactions are 
shorter than the families with the same dominant modality. 
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